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(54) SYSTEM AND METHOD FOR PLASMA PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system and 
method for plasma processing of an article to be 
processed under prescribed temperature control, in 
order to bring about satisfactory semiconductor 
characteristics, and to provide a cluster tool. 
SOLUTION: The plasma processing system comprises a 
processing chamber for forming a silicon nitride film on 
the surface of an article to be processed, having a 
silicon oxide film on a silicon substrate by plasma 
processing, a susceptor contained in the processing 
chamber and mounting the article to be processed, and a 
temperature regulator connected with the susceptor and 
sustaining the temperature thereof at about 250-350° 
C. The temperature control reduces leakage current 
generated from the article to be processed, while 
sustaining a prescribed amplification factor and ensures 
reliability of the semiconductor by reducing hysteresis of 
CV characteristics. 
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nr *j o . #.x#y& y > y 1 7 o xf&te y > y 1 4 
0£l5M$©«toS*WL-ci,»£>. Seo-c. tfxtttfrsy ^y 
1 7 Ott. S^L&t^APl 71i, fifcSgi 72i, 
ffi»©*/x«l&./XJl. 1 7 3 £ . gFtUP 1 7 4 i. Bltt 
»17 5i%*n. *'Xft|&';>^14 0iPliK, 
#*J6WD:tf X«te <J > y 1 7 0 (©Sfcgg 1 7 2 SUfii 
73) {J^xgFaKl 6 8CCJ8|*S*ifc 
gffcHPl 7 4*>6St*oI*6-C*a. #X{*y6^X;H 7 
3 60.1 mm«ft©PSl/*>«0«ct»fcaf>CC«fx«|& 
yX;H 7 3 4^0T*r^«fti;>yi 7 0 SriU*^ 30 
>Xl 0 6CC<fci3j*»urfc*©rt3BK:jgSSM9£*# 

mv>?l 70B/XA1 7 3«fc9feP«©**ttgflb 
PI 7 4£^OTi£SSl 7 2M*'x«g7X;H 7 3 
F*3©*#& i'©iS*4iIKii: |»*-r £ c £ ^Tij^tc 

[0 04 0] #xgy& >; > y 1 4 o ©gftBP 1 4 4 Kjg 

M§nrc^-5,**xp{±jsg i 3 8 ©^cc«^7to^- 1 
5 2tfR.?)mm^)V7\ 5 i^t/tai^nti^. 

Sfc. #*tl«&y>fl 7 0©gffcBPl 7 4fCjg£S<**l 40 
Tt>4#XgHHiSl 6 8©^5C{m^>Vl 5 4# 

>7"1 5 2SO>'15 4iC«, fjitf. Z-tftt*^ 
?\ x;-fi-£->f y>£-tf>X. y-p- 

V a > > 7\ * 7 -f > Xfr i'^tfflTSCi 

[0 04 1 ] BWjWB'-OU:/ 1 5 1 £ 1 5 3 {*. /<;U^ 
1 3 2&en 6 2©HDB*«:BJn3*i. ^13 2S 

ns. c©te*. ^'ju^i 3 2So'i 6 2*iggpsn-g> so 
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y=? x-?mwm<,azM£.*>7 1 52M1 54 ima 

— 7j\ ?"5Xv#ia©*rn£. M^S^W^rtoSS 

i o 2icmxmn j ,mm. i o 4fiWM8»ratt 
^vi/^i 3 2^j>'i 6 2&fflaz ti&y? x-?mm 

Zm<DMffl<,cis^ZteM£*>7' 1 5 2SCf 1 5 4UM 
P£n£„ C*l «:«»:»). S2*'>7-15 2SCfl5 4 
«. >y 1 4 0 SO' 1 7 0 4*hfhSffl// 

^>7'1 5 2M1 5 4«. -g-©f£©X5X-7M3K: 
*5l»T#XtftJ&^XjU 1 4 3RCf 1 7 3J0*S£S*C<fc(C 
J; 6 tfx©^— &aTA«>7l<*K«c £'©^*fi^*^MS(* 

[0 04 2 ] ftSfcjK:. B 7 JCt^-T <fc 5«C. #x«|& y 
> ^ 1 4 0 ©gffcBP 1 4 4 £i& jS^j< > X 1 0 6 ic&m 
t5AV^5 0 182^. *'^'J>i/l 7 0© 
SftHP 1 7 4*iBf3t^^>7'l 0 6lc1£m-?Z>'*4->*Z 
=5 4 > 1 8 44ixWT ccr. I7«, *'Xft 
3&y >y 1 4 0M1 7 0&C:tf.XgFitiSSl 3 8M1 6 
8%«K1-5Kto9^W^7-/> l 8 2RJ>*1 8 4 

>182M184 BmnOl?S^ffl07 7>y^</ 

x^7- •> hso'^vuy i 8 i ^Lt*'xM y > y i 4 

8215^1 8 4tt»«3tirt«fcl». 
[0 043 ] A'^ 7 oi 8 2M1 8 4«, *H 
tt«r«. ijxm&s XJV 1 4 3 SO' 1 7 3 ct <0 
l^PeS2 5 mm7bS4 0mm£Wr£/c«>. 7^K^^> 
^lOBB, ^«f&yX;H4 3Ml7 3^Jlt 
5<t0^$f)(C t ^-f^7-f>l 825t;i 844 
fjffl 'J>^140M170 C 

2&0*1 8 4iiia*3g^>7-l 0 etcggKStiTTt** 
*^BJ«, E^U^OMa^l 0 2©fI?|^^7P> 

©T 

[0 044] ■?4*aifcMl 1 0«. h 
a>*^^f3. il^2. 4 SGHzW-^^'i'aig (^ij^. 
i*. 5kW) 4^t5C<!:A5r^5„ v-fi7pjg«, 
*- KfMl 1 2CC«toeS9KJB«*TM. T 
EXBTEMt-K4i'K^SSn4„ %*s. ilf 

[0 04 5 ] T>rtWl 2 0tt. SSf 1 22i, 
UX^gPW 1 2 3 £, 5!tt&2 3 0 i^btl,^, 
S122B. SfttUtaiiSB 1 2 1 «t«ttS*i. JR^SBM 

1 2 3(*. iliftlstl 2 4£Jl?SWl 2 4Ccg|4-r&xn 
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y HtHS2 0 0 i^ilX^bri^. S/c. xavhSg *§^?:tfStS&©it^„ 

2 0 0©TSl5iUii^£2 3 0&mm.2tiX^Z>„ [0048]xa^Hl200(J, Ri^ftjfWS 

X) «?ntfcl *©SgttSSI«l 2 2©*Mg tCto-r*»«:»PJJ$tifc^y ^212 aM2 14 a. 

<b{itii3jDSK«c|9:^$*ii. 2 1 2bM2 1 4 b ©*§£ISgbT @8tc^-T 

[0 04 6 ] ilftft 1 2 4 (ctt. W f P»Oi6fi*JS X 'J H12 00 a tc*5l»r«S««tt 6 ftJB** 

<TS/c*5Cp^CDi§m^^:WT^iitic»eiS^i^ b. H9 7!)S0 1 1 tCTjVTxy MI@2 0 0 b7!>S2 

^Bff^©W*4ASjl«ns„ MS^ 1 0 2&cagAS*a-5>7" 0 0 d K:tet,>T (ig^«4 ftfl2£Wr-2>. x y y 

^X'^SJS^K)— tc-TStc«. xa y t-mm2 0 0te£- *§2 0 0 bM2 0 0 clJSCCT^ffJOxy y h 2 1 0 

< ©X y » h 2 10 €r}friR-r4!#ga*a») . aifitt 1 2 10 tWTS**. x y , h 2 1 0©7j-SiEH«:JBl»t:ffia 

4t*. htS2 0 0(C^<©X y 7 h 2 1 0ZB "TS. *5t. X y (-1S2 0 0 di«'J f- 2 1 

Lttt. Mil TJ^m?;^. SiN. Al [ 0 0 4 9 ] XD-; h^g2 0 OttRSStfrDX y ? Ym 

NZ&m-f&C t&X-&Z>. Mift A 1 NtJJ±§S«* SAHitJ— ©CftS.fc^KX'J ->|-2 1 O^IBgb. iS 

€ t ^9-C**3. ?fcB3§Simn= 1/ U t ) = T©Sim«2 3 0WMffiLXfcfort2.K.^lfiyii: LXM 

0. 3 3-C*S. Ctitcj:*), ilffiMyfl 2 4£ffiilL/c ATSCiWjtTS. SEJfclSSBtt. InMXWXBXA 

i?P$©ilE£«:0 . 3 3{g£ft«3 2&g&0. 33<3 W 5 ;U ft i'KX y •> h ^rffigL/cX p ? hH^ 

£ft<9. XO, Hi2 0 0O^'J» h2 1 OfflRI*® 2 0 O^fjUHUTOS^X y hSaKonrtt^au 

<-rsc i^<o^ i J^«f^c -tvfta^/c. c©/c«6. xp hmSiST©®im«r- 

£*pJS6«:L/rt,>4. 20 «x y ^ h^(cMiK-rssiJ^^©fte©g[5^cci:h$xL 

[0 04 7 ] Xa^l-Sl200ti. iligft 1 2 4 K: fa TiSt W *>i*;l>+"-£§Wr^I&!§S (jgfllf ) 

WTORfSt^Sd'^fltfiS^iT.S. xa-; ^@2 0 0 ©x a h^@«iimK2 3 0 ccB§iSj— ft W ;u 

tt. SlSrtt^y/J^-f^XPj h7>ft (RL ¥-©^£&fc6T/ci6itmtg2 3 0©j®^£l95ltl, 

iQL. -4zmmt^<Di\!l(DBiZ.(DT>y-J- (—mm C 0 0 5 0 ] &X'J * h 2 1 2, 2 14®I$Llliv 

U-fti") ©fiffl*»^i-4fe©-C«tt(,». W»H 2. 5fig©fiffl|*9tcgft3t3nStftCcettl mmgSCC 

S2 0 0tua. 08«Cmt^d9 hSS2 0 0a. ^9 &m$ti. X y y \~ftWS£ft%$£<Dr$m>L 2 ttffiyCuftlB 

K^tXB'vHi2 0 0 b. il0(CStXO-;M 30 SB&SAWjifcg A <fcBg|iJ— ©fii*CCf8:5£;i*i-rU 

i200 c, il ltCStXn^htl2 00d«M 4. XiJjKDftSLltt, #©5£-CiS3*iSliHl*JCC 

^--5C£Asr-*s 0 CCT. I8MI1 ltt. UK tS/ESn-S- C©J:5iC§xy y h2 1 2. 2 ] 4§i 

itfflDjf&ftxa i-as©fi^swftfltJt*js-r¥MS-r js-r&ciccjco, i o 2^— ft-w^pjg© 

r^y h ©ft(^#Be#-^«:7 r ^ » h£ttLfc#ffS* Cifcl ] 

^x-i-gLl^l 0 x2. 5 E t : Jt^m^ 

2 V*t 

CO 0 5 1 ] &X y h 2 1 2 a&t>'2 14 a. 2 12 fflt5Ci*Srt5„ flU *^WW. X y v h 2 1 0 

b&tf 2 1 4 btt«ti»C»36>6Ji-C4 5ftfflWOrt>*3W4J 40 #U y 7 hftfttOD— «-CBttt»Bl^nXB»«tt«:^» 

TC^-So ^Jx.tf. ^C^6©SE^2fg{cftS£XU y [ 0 0 5 3 ] jlJRlWC, xa,hSi2 0 0C97>rt 

h212aM214a, 2 1 2 b&J>"2 1 4 b©A£ «W*±ef SAiabJC. * h*«2 0 0©JBIia«C»4 

[0 05 2] ft*s. P3M±©X y h^e^rBS— ^(cr- MS?«?ht fc«fcl». ftfc. *H*SFi)©Xcj 

. x y v h 2 i o <iwKtt^E»ilBi*>tti>. £ bmmz o o ©x y •> h©eta«*fts«*'r* «3 . fiE 

<fct». S/c. R-JBtttWrStM^-Cfe-tOJI^tteft [0054 ] jWUISPSSl 2 IB. ^-C^a^«:J;S 

»aa e 4ft®{cHBg3tir. 3ft»tttfiE*flWB«*8 50 Jix*rtgmi 2 3Ro'c©dfi^©«tfiSss?©?as^<b*iBiT 
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S©©gl«: tt -5 <fc 5 KIWffllT£«8&«r?rr S. SSSJBP 

^uwm. i 2 2 KSftL.. mmm i 2 2 K^ip*^^ 

51 2 2B. CSIitf. X?">u;*&<t'&£ig*#«fc< , 

?&*p*«c i'^iiitn h SMS* rtaKcani u i 
w^nSo finfii 2 2«iRwaM5ti 2 3^c^gji!l!G-c:te 
^ ^ . nx^suw 1 2 3 iiM 1 2 4 imGmm&m^. 

&9MK1 2 2cDSlS^iSlJ®t-SCt{CJ:o-C 

ii?s*t 1 2 4txuv h m@2 0 0 ©Hjg*su®-r £ C 

£#^#•5. ji&t* 1 2 4iXD-. h^@2 OOU, & 
IBS 122IS Wftti. -7 4 fn&W. 1 1 0 <DW.t> 
5 k W)*fi«Wfflftl£ 4 C £ CC J: <0 > i 
2 4ixa^ Hi2 0 Of©I^nx*61iS(*© 

iaimti.. c©$sm. a#mi 2 4ixa^s 

52 OOiim&'&lsX^fcth. 

[0055] tfiRtf . xu-;n@2oo «. mmttc 
v tmz&^tbxmmMi o 2rt©£ 

fttfM3£#ihbTMMilf*W£&iIl^l 0 2frhW<0 
IlffcW©^!^ ? ifim t I/TIJ^, C © <fc 5 *C X n 

©D D DM*MgT-r^.o 

[0 05 6 ] jgtc. ams 1 2 2 ili&tt 1 

ttfcjClte^ftT^-S^. XD7HS2 0 0*5g5 
C C©ig^^[5]^{C^'7X-7j!ifI©D D a M^<S 

[0 05 7] pm-K2 3 0(MD 5 Mt@2 0 0 <t®S 
^1 0 2 £ ©FeU CCI2^ £ ft T XO,Hi2 0 0 

iilt2 3 0tt, m«. o>?ccj:»)»HK:*»oflH!f 
iCffiS^Sft^o «eWK. &J3Sftfc-te7 5 » i>X(* 
SHbT^S-'JA (A 1 N) *»6fc-&8f*1R2 3 0©S 

T, CMjK#WW5<t^iciS©Xti5 Hi2 0 0 

[0 05 8 ] ttfc. SIS 1 2 2 ©^tl?:gimK2 3 0 
(Cj#fc-&-Ct«fcl>. BPfc. 8t««2 3 OOllJnSiniZKCtt 
8S*WrSSW**R«R2 3 0K-f««j(CIR*)ttW* 
C4JC«t-9T8l»R2 3 0©«flE*IW1WL. CftCCi-o 
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§fHffi2 3 Ottfll;l«at-- 'J>f'«:J:«5MS? 
Si 0 2«cH3£3#iri>S. 8e->t. ftgfcjK:. 'J 
>y©fflS«:iMai-rsc<b«:«fc0ii*«2 3 o. -e-c-r 
C©^. mmil 2 4iXD 5 l-«®2 0 0©igJSSr 
$U®t- S J: 9 tcflteS u T «t t ». 
[0 0 5 9] itK2 3 0 «. «JEXttJC£aWS«c*S 
Mill 0 2©EK>#xa . 7 f-^g2 0 0 fclEPfin^ftr 

y \~mmzoo&m}LtcK) > xo 7 ni2oo 

«:T-$>5ilS2 3 l 0 2tcj§ 

o y h 2 0 0 1 0 2 ©ia^iC <£ 0 i?gP£S: 

WS©<&Ka±l/T4>«fcl». 

[00 6 0] #!©5£f!l©if1itS2 3 0 ©J?#ttS|«K2 
3 0F*3©v-T ?D#t©#cfi©0 .5{£<fc<9k*:£< 0 .7 
5{g«fc9 fc/hS < . iff^KB. ^0.6^6*^10.7 
fgOSSffitcSKeSftTI^S. 2. 4 5GH z©v^n 
20 ^tiS^*r-^ 1 2 2 . 5 mmroStfiSrWirS. if^tg 
2 3 0*5 a 1 Na>e>t*fifci*ft*ltf. ±iELfc<i:*>fc:, it 

1/2 = 0. 334^c0. K'^K2 3 0p^©-v-fi7D^© 
i^S«^4 0. 8mmi^5„ 11S2 3 0* 

A 1 N*»6«JSS3*i*iK. S«^2 3 0©/¥S«*v2 
0.4mniJ:HM<fi30.6mmJ;H/W<, ,4f 
SKH. lv2 4.5mm7!jSi^2 8 .6mm©iSH«Ct5 
S?ns„ iOHKfilCtt. Sf««2 3 0©I»SHB. 
■WS2 3 0rtOv-<*oiS©iftSAS:ffll»'C. 0.5 
30 A<H<0 .7 5 A^riiSb, <fcOSt* L< «. 0 .6 A 
^H^0 .7 A?:aiS-rS 0 CCT, RSfi2 3 0rtO 
W^a&OifcgA&i. ft^©v-f ^nie©^A. 

i^SMIS^n = 1 / (e«) 1/1 itlUT, A=A„ 

[0061] iis 230 <Dm&*>mm& 230 rt© v 

-Ci'D&©^fi©0 .5{g©H^«^S^t?*-&v^i7 
ot©Hll2 3 0©^M-^©(j5jligi:SM^P>JSSf$ 

ft/c^ii^^^^n, %.m&mttctj:>)mi 2fc^-r 

J; 9 i-n^n 1 0 2 ^©ail*««{B{ctt 
40 ffiot, C©«-&{CB7'^Xv©^Sj!f!^+^C!&: 

«. MIS 2 3 0 ©1^ i v i' nigoMll^i i ©I 

[0 06 2 ] — 23 0 ©^^*spm^2 3 0 
faoo-rj V ajgjgg© 0.75 fe<DWr&vm.MV3.&ih± 

ar>raia«*3W**K:asfe©©iai 2tc7nTJ:9ic 

6f*. X-7Xvcp©^^->x*;U=f-(cfe#b-r^S 
2 3 0*>&f*7cftRIK <%8t) 1 3KwtJ:^lcft 
SO 4t5Ci^ll//c. CCT, H13«. §§m^23 
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m) toym%^mr t> '=? ■? v&z. mmM2 3o^h(o 

[0 06 3] ?ct, *^bj-c«. -7 j f ufacommm 

1 o 2^©aja*3fa©j&ffia[S«:»4gaccst«Lo 
-3K D a pHtt^7XvAaa%a«aE-rsfc«>«:fi®R2 3 0 

^ffi 2 3 0 <DW3* H§0 .3 A 7b M 0 .4 A, 0.6A7b 

I0.7A, -0. 3NXM0. 3NA + 0. 1 «CS 10 
teOTUS (ffib. NttSSO . ttS-Ttitf. 1IS2 
3 0©f*HB, -KiU, 0.3ANSH^0.3 
AN^iSTi. fc*>\ *mMm-C\Z. 1112 3 0© 

LX0.3 .4 A©KH*»fflO«c*>ofc3&i»» 

(J±itH3s3 .8) tc «fc o 3 *iS 
S«H*l*fl-T*fc©rttttl>. ±35©— «3Ctt 

[0 06 4] tfX&if&m 1 3 0 1 6 0 «. ±i&Ltc 
<fc 5 tc. MUl 1 0 2 ©ISMfC /X;H4 3 SO' 1 7 3 

l^i. sX)V\ 43RCX1 1 3 2 1 0 4©t£<i> 

KM-rs**H»©{aia(cKwfc<t orfc. »*yi(*w© 
±m-cfpx(omm.^—x'T£ < bj— a 7 ^ x^igs^ss 

«T*6*>-3fc9ta*}*ti*ift5. Ctl4)B»f4fc 
AK-tf-fe? - * 1 0 4©±^K*^?rgL^^^J: i 5&^7 

5. «T. 57bMSl 9£# 

[oo65]ii5 ic^k-mx^mm.ma. mmm2 4 

0<b^t7-«2 5 0il:Wl/tW. iHlfi 

2 40i>-f7-l2 5 0 OTWifcO 
TfcJ:U„ I^S2 4 0H, JS£3 0mm£W 
L, SMbTJUS-^A (A IN) CCifJfllfiSSftifle^ 

-> + C7-K2 5 0lJSSa<S2 5 0©TSP«: 
KOWW^n*. WS2 4 0B. «AP2 4 1 i. % 40 
Sg2 4 2t. 9faP2 4 4<b*EH5eori>S. 
[0 06 6 ] iAP24i KIJ, tfxffi&m i 3 o©#t 
if£8gl 3 6*i«tt3iTCl>4. gfWP2 4 4tCtt*'Xgf 

m&i 3 8*5g,msn-ct^-s> = S 1 5tC^-TPm«2 4 
Ott, *'xisesi 3 0©«clfflS^ri^*5. #x 
as 1 3 1 RO* 1 6 1 ©fi£#*©«*&K*0 1 5 (c^-r 

0 ti. SfiK K3SWK2 4 0 ©4>,i>eeW L-T»fSKS 

■3hfcH^03tct>— «©^«i&B8 1 3 eicmmztx 

5. -MtLfcOB, ^f7-g2 5 0©/X;l/2 5 2 50 
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icmvttv t>ntcm&m4 2 6 o^isj— fciga-csic; 
/7^*«sfflMi 0 2«c«Ar5fc«>r*s. &fc. mm 

«2 4 0{ci5W6fi5*'X2gAn©<ugSom«PB^3 
ftfcoc <ttit>5*T , 4>&l». S/c. — *t©j«AP2 4 
1 *»^r-3Sit#x«t6Bl 3 6tcfl6»t^ttl*B 
1 6 6(CglL,t^J:ti 0 

[0 06 7] ftgfcjjc. 1 6 0 SiMS^ 1 0 

2©{.IJSBic0 1 £BI«KStt3*iTfcJ:l,». tttfttt.. 
7h-3^ti t<Dtm. ii X { i ~> 5 > ^> ^ £ > tc £*©Sf£ # 

Mill o 2ic'm.K^-chmst^x>Ai£<D^-m-uy=y 
X-?-mm$:i>1cibZT£^frhX:$)Z>„ ISifi2 4 0iCg 
MShfc^>7-l 5 2©»ffcRC«^tt±iS£l5l« 

^vOl 8 2M'l 8 4«r«ttO-CfeJ:C»C4W 

[0 06 8]:ACC. S 1 5CC7f:-r'>+ 9-152 5 0©f¥ 
Mil 67bM01 9*#BBl/-Ci&Wr5. CCT, H 
16B. §15iCit->t7-fi2 5 0©/XA2 5 2 

©teAttfTffiH-e$>€>= 13 l 6{c>K-r«fc iiic. mifi2 4 

OtiV-r 7-K2 5 0 <DSX)V2 5 2 ©JiglUcRfSffi?© 
[H3B2 4 6£W-T£„ 

[0 06 9] Vt7-S2 501J, ix.K, f §6mm 
©fUSJl^^L-r, A 1 NA^61ffiK3nS. ->+-7- 
S2 5 0H, BrJ©D*g— <WA«. 1 0 
flttJb, 2 011. 4 0 <!&£'©) ^X;U2 5 3ZB1&L 
TOS. m 1 6iC^r <fc-5(C. &sXjI,2 5 3iCttm%i 
W26 0*ilOW«tirUS. «lfttant 2 6 0tt, 
iaC (2 6 2SO'2 64) i^y h26 Sfe&HtJASft 

C0 07 0] P»tiJWW26 0t3:. jS!RW«:. t/+>7-» 
«250 t*»Xttap»W«:-«cWtc«)iS3ti-CfcJ:t» 

^1 77^^01 9 {C^-Tcfc^fC. ?S8§3 5 2 a7bS3 5 
2 c tmma3 5 4 a7bS3 5 4 c SrWTSiSajSW* 3 
5 0a7iI3 5 0 c!Cl^3nrfeJ;O„ CCT, 01 
7 J!«2H 1 9». 01 6{c^-r"SttSPW2 6 0©^« 
©«®%^-r«BS»rffiH-C*S. 
[0 07 1 ] *aDti. *aOBlSP2 6 2 £taCPSP2 6 4 
jfcfcflJjaSJrr^S. *aD3lg|52 6 2!Jfc2mm©lS3 
Mb, -g-CrtSBtCti— >Sf©iSWi3fcSS 2 6 9 Ai->+7- 
«2 5 0©T®2 5 6 4C^Lr ± 4 5 ^©ftJg-C^-ft-e 
ti^fi£3n-Ct^. S**fzfeSS2 6 9&3. ^TSSSSS 
2 6 8^65>feLr*>*5, 0. lmmi^l- 

W4%B82 6 9 »KJ£#;*©ijj— fcfcitfcajsfcr 4 
/c*K:c©<J:^(ClSi4$nrfci3. C©@WA5jifi£3 n 

[0 07 2 ] *j^|#6©IHtKJ:*i«. S^+«7-«2 
5 0©TB2 5 6(C*fOr9 0fi{C (BP^. SigfC) K 

jestifc— ©*«aB2 6 9B«asi o 2rtKfct,>r 
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£ f >lcMMUXl,>2>CtfiW£H l \ Stg§2 6 8«. m 
lmmS5;ill. iI«2 4 0©TI2 4 liy 
+ 7-125 0 iCDIBCC^JsSS^fcSBRBB (flag) 2 4 
2CC«tt£irCl»4. h2 6 6«. tocm8R2 6 4 
©*&S|5£ L . SI^IS 2 4 0 ©G2SI5 2 4 6 tCiRttS *i 

So 

[0073] atgg2 4 2&y'v x-?i)m£.*im\? z>m 

*1 OTor rOTt'BJI^ttftO. 5mm(CSf?h 
5. $/c. C©*§^. W "7-*g2 5 0T©«!J1S1 0 
2©MH^Pb1«,#j5 OmT o r r 3 n5„ C©J; 

^K.mS^2 4 2 iteS^PaiWratCIEE^afrKW-CSJS; 
# * €rf?r ^©iifSr-S A L -C I, > 4 . 
[0 07 4] $Ifi»vt'7-fi2 5 OCCjcftWf, S 
Io*"^«S£882 4 2T-7"5X-7£^£ii-rcc*nffi£PiilK: 

2 4 2 £*&S£M£©raK-E27SS. RB*f^S§2 6 9© 

£t ^S. *s off e> cias-css. m 20 

«. ^X;b2 5 3CCg£^£LT*©f£#i|a©g|M£;ft- 
WJ©->t7-f2 5 0tt, CCOi^ttfllJSCCtfc^-Cft 

[0 07 5] ^Atc. $Hifis|©i'7^i!-';-A300 
tcoc^r, 02 oz^mbtrnwrz. cct. H20 

tet. 0 1 CC*ST 7" v XvMi^l 1 0 0 {C^i^Djtg^ * 30 
JiMO/ci^c. «teSflcW©»flBWfflltt-»-te^* i o 

o 4 «^cc k <e> & t, ^ o -tf-b ^- # (DitxDmzmzM 
r. ixif, *Stea(*w*^:s*>6-y-H2^4» 1 o 4(cj; 

0*^250 , 'C7!)^3 3 5 0 -OMftT S fc «B#iai*l75> 

A* 5 ). ^fi!Ja-3^iBj»-c**. fcr, *|t|J£#l©i>7 
X^-^-;U3 0 0« t W€rM8IM 1 0 2 (Czg 

Af *ffiCci^JIfl.W&Jn&OTfc*. 7"a-fe^©ffl2 40 
&ISte££j£0<fc5i^4fc©r*.5. I§l«{c, :/n-te 
**&7?£K:iRj2 5 0 "C^^S 5 0 '0^6^:©^^^ 
(iB^Pa^s^* S /est. . ^HiS^!)© ^^^^-^-JV30 
Ott. ^Mil(*W?:Mffl^ 1 0 2frZmiUl,1tL&KW& 
ffif*W£»SPU ^©^D-fe^ W 3h>aA^iv^ 

[ 0 0 7 6 ] B 2 0 icMEgG^^T J; 5 CC. *ZtW<D9 
5X*-^-;U3 0 0tt. ffii£Sl53 2 0 <b. TflABRfl. 

3 4 0£. ?Hl&£pffi3 6 0i. -eoflk© n - K D » * 50 
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(L/L) ^3 8 0i^bTt>5. 02 Or- 

». ftlil 0 2 il5]1t©2^)©MJl^l 0 2 A. 10 
2 B^O-Ct,^;!)*. -e-©^«^fM©^{C^M-TSCi 
**T * 5„ ^fiWnBRBU 3 4 0 ^ di^ingB 3 6 0B. d 
- K n ( »S^*^f«*«: pal* Ottcs-CfiWJHS* 

©K0A^iKDtilL*pJSg«:t-6K^) rtKjgijRS 

[0 07 7 ] »iS8|.3 2 0t4. »«BIflEW*3S*-ra* 

^<ifln»giS3 4 Otet. 7y^i'CDt-$4WO 

rtftA&ffif*waitima>©SG3£ 1 o 2 axb 1 0 2 b 

CcagASnSMtC. SiIiggffiSSTCh?:ffiT5. 
£/c. ^<l^SPSfS3 4 OiJ. 

»SMWl/tMIIl 0 2AX«1 0 2 B^f>iA$ 

*b<IJ. ^-5* £ — y-M3 0 0«. 07nL.&t^|H]$s 

2 0©IhIIe$«. ^«»D»igP3 4 OS^fi 
?ft*P»3 6 0©iSJSlWW*tT^. ^■5>-fe> !f. WJfflj* 

B§-TS„ S/c. $ij®g|5«. T'^XvMIgH 0 0©I 
^LttC»«ltWS|.*s«*arfe«i:l,». S5i*gP3 2 0©mi^T 

-A(ia«iaifl.w*ia i K^tT-'-h/^T- loie 

1 0 2tC^A^2» 0 
[007 8 ] ^JC. JW±©«t 5 {C«Wtf *ifc**tt«|© 

v-c^ujg^^XvMii^ai o oroKifpcco^ri^Hj 

*"T> @2 0CC^-r^itgP3 2 0©117-A# 

iStoa<*w4®a^ i o 2 tcmx-r&o cct, mii^ 

10 2 (0 2 0 ICimriZ^-ftifrOHimm 102AX 

« l o 2 b„ j^t. r^a^ i o 2 j «cn6**gfg-r 

S^©i-rS 0 ) TttWH*(C^7XvC V Dffil* 
jSfe-Ti-r&i. i7^X$- >-;b3 0 0©I27^L^C^IJ 

i©iftw*Miii o 2<,cm\?z>mc K m 
$nm#w&mx.i*, 300 Wifi^rMt 2>tcit>ic> 

[0 07 9 ] 09*. tee. ^7X^--7-;l-3 0 Olitoffi^ 
102Ati"j3 >SK^C-> 'J 3 >mtm& y'^ Xvjn 
atCfclJ^U. ®1S1 0 2BTi'i;3>I»f 
IS 3 n/c -> y >S«±{CgJR ^^A LT->'J3 >Mi b 

Ci*sr-#S 0 1 0 2A(CfeW577Xv->'j3 

>M{tJlffl©SlC^X36tt. *MWCC«. S i H,-N 2 
0^r-S>SA5s i H,©f^fe0JCTEOS ( t e t r a 
ethylorthosi I icate), TMCT S 
(tetramethylcyclotetrasi 1 
oxane), DADBS (d i a c e t oxy d i t 
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ertiarybutoxysi lane) b 

<D&fcijZ.mz. mm&)iat. SiH.-NH.STSS 
*>\ S i H,©ft*>«3«:S i , F 6 . N F , , Si F,&£* 

[0 08 0] CfUCJfcSOT. $j£§P3 2 OtCTflMDft 

y->\,3 o o©s^o&^ss4z>taM$tos&w©ig 

fl»* 3 0 0 "Cff 2* -eaUKl 5 ti/c C £ *«lH-i" * £ . *» 
35»S ^W*g*{CIt^f L r d7 7 X * - - JU 3 0 0 ©Etk 10 

Lttt»*ra9sstt«i£ssi 7 2 «ca«ia«EW*^fli»p«iaj 

3 4 0^e>^ttiUr^'- Y^)^7 1 0 1 *>6Mlil 0 
2{C^A-T-5„ &toSt*W££J#Ufct8iM81S3 2 0©Jg 
MT -^ 1 0 4©_k§|HtIiJ#T-2>£. 
fcf>#M»Jfi**-y-b^* 104*f, (MiB, 3*©) 0 

7^ f>«C^tfrS©-C. »^SI53 2 0BJtit7-A£ 
h/<^^l 0 1 «fc*)»iB3-tt4. *©ffe. ^-'-f-^* 
->U:/1 0 1 »&1Q$n«. itiJfg|53 2 0Bt£iM7-A£ 20 
^<D&mns L 0 - A 7f< -> a >CC^SJ) § -t±T J; 

[0081] —73. u?^ a^mzmz. -e©fg. 
o&i^v ? # t>£-9--te:/£ i o 4©cfcc^u. c*ut 
jio-ctjwafflflcwsr-y*^* i o 4com7E.(Dt±Lmicmm 

T£. H^Ltt^n-XlWWtt^tefflSl 02© 

«E33»K*«^-rs£*«:«ifflM i o 2pHDimaum 

8|HCiilEUTS©*l»itTS. y-i>7$ 1 0 4tt*oa. 
*£toS(*W£3 0 0 •CST»t5*i. BStcWlftW 

B^r» 3 h rt » s © t? ^ p -b ^ *«*J3E7 r 5 * r © b* 30 
HttJS <ri»tr. .fcOBMfflKtt. H2CCm-riW»iS«l 
9 1 #t-*§BBl 9 8 5:»LW7-$ 1 0 4©S 

g#3o o°cic-rs 0 

[0 08 2] iKiC. iajH^dO:/ 1 0 6#!0^Lfrt,>l£ 
*H8'<^^0t«ail 0 2©EE;fr£. WAtf. 
5 0mTo r r {Gjtfcrrs,, SlKteortt, 
^^1 5 1 Ml 5 3«3nr^>7'l 52S 
CM 5 4 ** 'J>f]40M170 ^gFmT 

50 f^ffJJC. H7«CjjV*v<.rt>:ri 8 l**HP3ft-Cl« 
KQ.tfy 710 6 -T7X7-f>182 SO' 18 4?: 40 

ftbx tfxmte 'j>yi40Mno tstfs.ir 5. c 

©IS*. #*ffi*S >;>yi40M170 (c^S-T 

[0 08 3] */c. tf-fe^'^#Pf^A5^^3n/c^' 
p -te 3 > ic If -fe:/$ 1 0 4 £feiEtoIi#W£*- 

PWftfptf teas 1 0 2 ©«Esa«*«j$-r * tftKffl 

51 0 2W©»H«*JJ1flJ«:SEffl-rS©«:IW±-r4. * 
©ft. S 1 CC^'T^'-'UT'l 5 5 3X«i7(Cw 

8 lfc«HC!3*i4. 50 
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[0 0 8 4] 'X^X\ a-j^i 3 2M1 6 2tfffln$ 
ft. 7^7D-3>hp-7l3 4M16 4^lt 

t*f£ 'j > 1 4 0 so 1 7 0 iPhKfctiA £ -en-e 

ftiSSS 1 0 2 tcilAT&o 0 1 <.CtkTji>\<7 1 5 1 & 
O'l 5 3XBH7fC7Sr^^l 8 lBHDSftS© 
T. M£#>7' 152M15 4X(t 1 0 6 
Jk 1 3 0M 1 6 0 *>£,©#*#toHS 1 0 2 «:jSA3 

[0085]I15©yt9-S25 0 AS&ffl £ ii£i|§ 

•£tcB. s&ss i o z^mmo^mEJ]. mz.vx> 5 

OmTo r rlCiSlt^MRl 3 6*»6>gAP2 
4 1^1T, MxK, ^'J^A, ^3£RO'*^©ig^ 
# X KNH, £r micm^ l> Tc—&.±.<Olxfc*j A ^ilg 
2 4 0«: z9 AT So -£■©&. #*B. 0 1 6 (C^-T^Bf* 
SB2 4 2£ffi-3-ClHgB2 4 6A>6iStH§M*2 6 0©SfESg 
2 6 8M'2 6 9^^LX{imm 1 0 2 ftigA£ ftSo 
#*«£BaS|52 4 2TB7 - 7^^t-tf-r{C?ji!fflSlJ{aiA< 
3c3£*>oJ4j— fcfflgrtoSS 1 0 2CC®A3*i-2>„ 
[0 08 6 ] toSS 1 0 2 ©toS^PalOSJgB 3 0 0 'C 
SjaccttS«t^«:j:0IIW3ti4. W^aiftiH 
i i O7a^©v>f^aig%0^oai>jEgj^3»jg«^|S]tt 

iSSc©** £'*^> Or T>-r^g|5« 1 2 0©ai^« 1 2 4 
CC. fijxtf. TEMt-Ffti'TiATe. avSWl 2 
4«rjljgb5t-v W^D^«-e©jKS*i^3n-C^P y 
h^®2 0 OtCAHL. X >) -y h 2 1 0*6M11 0 
2CCK?gtS2 3 0^Lt«ASnS„ iSfttofl 24 £ 
„ HS2 0 0BiSUE«HBI3*i-Ct>*©r. fKU^SB 
£(C J; < . Xo ,hli2 0 0 BSiSa X 

^PiSB. ift— tc <HP%. aWKI^&KO *»o*«e 
il/tHfS©fgT (BP*,. Sfi©(STttly«:) toSS 
1 0 2 0C^A34t.5 o 

[0 08 7 ] ^-©ft. -7^^nig«. msfc-JlA^y-^X 
ti^CCB. v 7 Jl/KBtoS3gra©SfiiSO*K^*€r*S 

J# L- r tos^ra * 6 v >r p &*sacf -5. © % te±T -5 „ 

CtHCiO, ^TM©7'P-fe^3ig ; &ift^T-2>C£^-C^ 

So 

[0 08 8 ] littWffifflK J: •? . ^^104 ©?gg 
3&*3fS©i85esa£«fc •) i>lS< tztitiMW&Bt 1 9 1 [it 

•fe7 - ^ i o 4£?$jinrSo incite. toa^B#^i®^4P 

tefcO-^-fe^* 1 0 4 ©efiD#K5eHK«fc D fefi<«cn 
HWIffll^B 1 9 1 tttJ-fe^"* 1 0 4*a8»f4. 

[0 08 9 ] iS^toSB. ^ftaftjesnfcwje^iHi (W 

xB. ^2 5» /c^tT^nr^©^. WH$Wli±2 
U/c©£ffi©^»CJ: Y^A,-? 1 0 1 *^toSS 
1 0 2©n-^7X^-'^-jU3 0 0©fig3l|gP3 2 OK: 
J^zStBSftSo ^tH^cH^L/^t-^P^gB, -tJ-fe 
^104 £»«ffll«EW*lftS6aJ3 2 0 i©SififK 

Rt. cct. r#j2#j£t, fc©tt«ii»Ui©^ia 
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z>„ /cii. u&mmgm. 1 9 o#isg£,ft2 5 o-cn 
m#j 3 5 0 'cccisje u r ^-sB#p a Mg5ns(ii&a* 3 5 

0 'CkLtcci&iE u/c© £ [5)«©pggi* 3 I # its c irt§^#i 

[0 09 0] 0 2MZmn<D&&.<D-?'{ >?U : &. 

1S102 ©SKtt*$Kc i'A^x^WtcilA^^Ci 

©& i ^sgicm^F 3 n 3 ©-car m©(SMp d dS 4«j^-r s 

(swstiz. -x^r\ amss3 2o«. 

[0091] o^seswiK^oAi 
a*. *«w«*©»&©ttHrt-c«« ©scjeaoM** 
Piter**. m*.a. *%W7^n»^5X7Mi 
Kg 1 0 0 ■< fa \-u >&m<Dfflm*m-f2> & 20 

©rttfrt,>fc#>. ^©Sig^^l**:^ A-fti'* 

iKti 0 oa^xvc vDggi crsiistit^ 
sa*. v^^nt77X-7«igii 0 0«#t£flH{*W 

Wi. RLSA^®77X?gl/cWf ft< ?P-iS 

[0 09 2] 30 
*»"H©WflW-MWt?* 4 7" 7 x^m 

£#t££„ i/c. ee*«??iEb^^o/cS^*7'-5' 
[hi] ^mmm<Dm^m-mmtvx(D-?^ t>o^ 

[02] SI iC^r / 7 Xv^H«gcDSSWg5^g 
©<fc OS&MttflH&fc^"*-:^ » i'lrs,^. 40 

[S3] 01 ic^-t v=y x-7mmmc & «j isa-cta 

[04] 01 tcm-r y'^ x-?mmmmc j: g as-r-SE 

[05] v 3>s<tBiip©^Hi«ffi©ias»^rc* 
[06] 01 sc^-r 7*5 x^tea»«ccaflBWtttt // 

XftfS'J>i/OWlT*5. 50 



#§3 2001-274 148 
22 

[07 ] 01 ©gjB0i*^-rig[Bs»jsiar*5. 

[08] SHC^1-7 - 7XvS!!Igg(0^p t . h^g 

[09] 0 IfC^T?" 7 X"?S!iJIKg©^ P f-^g 

[01 0] 0 1 Cc^-f 7"7X-?$niII£g©xa -j hi 
S«c pJfiBtt ^ W & M«c JJi]©«ii * j** ¥ffiH -c <fe 

[011] 01 tciST:/5Xv8«lSSE©xn „ i-s 
SCc^^te«:ffbnB5)&M«:»iI©«|jg*7S-r^®ia-C* 
5. 

[012] 01 KinT:^Xvafiffi§Se©Bmffi©/¥ 

s. 

[013] 01 {c^-r^^xvj^iiaEossms©/? 

ity77f*6. 

[014] 0 7tc^-r->-f7-*©yX;b^©K;A 
[015] 01 «c^-r*&gf»36©^^WSr^T«lB5Br 

M0-EN&S. 

[016] 0 1 5{C7n-r*&gf£U&©S"+. V-m.<DsX 

[017] 0 1 ejc^r^+^-stcKo^w^ns 

[018] B 1 6«:*-rwc7 -Steffi 9 

« waw©»u©^«©«B6*^-r m»riBia-c * s . 

[019] U6Kit->t9-Bcffii)ffl^h5 

«ui3m©s'j©^jgffi©«ii*m-i-«KKffiia-e & -5 . 

[020] 01 (CSt77 X v^JSBJcSSft nJIfefr 

* v x * - -V - )\s<Dm&*m-§rw&w-mmx-$) & . 



1 0 0 


v^x-^wmmm. 


1 0 2 




1 0 2 A 




1 0 2 B 




1 0 4 




1 0 6 




1 1 0 




1 2 0 




1 3 0 




1 4 0 


rtxW&<)>? 


1 5 1 




1 5 2 




1 5 3 




1 5 4 




1 6 0 


mm) #xfft*&js 


1 7 0 




1 8 2 




1 8 4 
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11^200 1 -2 74 1 4 8 
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(51) Int. CI .' I^J?lJfB-^ 

H 0 5 H 1/46 
// B 0 1 J 19/08 

C72)#69B# tftilj fiEiO 

(72)#£H^ Ijg 



F I f-T3~V (##) 

B 0 1 J 19/OS H 
H 0 1 L 21/302 B 

F A(##) 4C075 AA24 CA47 CA66 DA01 CA02 
EA05 EB01 EB41 

4K030 AA06 BA40 CA04 CA17 FA02 
GA02 KA20 KA23 KA30 KA41 

5F004 BA20 BB13 BB14 BC02 BC06 
CA01 DA04 DA05 DA06 DA11 
DA12 DA18 DA22 DA24 DA25 

5F045 M09 AB33 AC01 AC12 AC15 
AC16 AC17 AD06 AD07 AD08 
AE17 AF07 BB16 CB01 DC55 
DQ10 EB02 EH02 EJ02 EJ09 
EK01 EM02 EN04 
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